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Synthesized based on specifications reported in Yamada & Tohkura (1993) and also used in Ingvalson et al (in prep) 16 sounds x 5 reps = 80 trials Children heard the stimuli through headphones, and pointed to either picture to indicate which word they heard % R responses However, acoustics of speech are multidimensional.
Results (production)
Analysis
Cue Weighting: Listeners process multiple acoustic cues in perception (e.g., Francis et al, 2008; Holt & Lotto, 2005) Redundant information in speech signal is useful and perhaps necessary in processing variable and noisy signal
Children have to learn to use appropriate acoustic cues with appropriate weighting
Phonetic development continues well into the childhood (e.g., Hazan & Barret 2000; Nittrouer & Miller 1997) Development of /l/ and /r/: Important development seems to occur between age 3 and 7. 
Production tasks
Repetitions: /ri/, /ru/, /ra/, /li/, /lu/, /la/ in the frame "This is ____" Naming: /write/ and /light/ in isolation
Perception task
Categorization of 'light' and 'write'
Findings
Although both F3 and F2 effectively differentiated /l/ and /r/ productions in children, these categories were still being refined and tuned at age 5 in terms of F2 and F3 values.
Perhaps these refining and tuning are related to changes in category goodness of the child productions.
F2-F3 distance seems to have a potentially important role (i.e., acoustic cue?) differentiating /l/ and /r/ categories.
Although the perceptual pattern does become adult-like around age 8, the integration of the secondary cue (F2) was not observed in our oldest group.
These findings are consistent with developmental work on the perception of other sounds (e.g., fricatives). Fine-tuning of speech categories continue through the childhood, sometimes till 10-and 12-yrs of age.
Before age 3: children start producing /l/ and /r/, but with high frequency of variants (i.e., [w] ). (Smit et al 1993) ; Onset F3 and F2 are still developing (McGowan et al 2004) .
Around age 7: variant productions disappear (Smit et al) .
Not much work examining the development of /l-r/ distinction in terms of F2/F3 cue integration. 
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